Abstract -Aims: To identify population-based clinical and demographic correlates of alcohol use dimensions. Methods: Using data from a population-based sample of Great Britain (n = 7849), structural equation modelling (SEM) was used to identify associations between demographic and clinical variables and two competing dimensional models of the Alcohol Use Disorders Identification Test (AUDIT). Results: A two-factor SEM fit best. In this model, Factor 1, alcohol consumption, was associated with male sex, younger age, lower educational attainment, generalized anxiety disorder (GAD) and suicide attempts. Factor 2, alcoholrelated problems, was associated with the demographic variables (to a lesser extent) and to a wider range of clinical variables, including depressive episode, GAD, mixed anxiety and depressive disorder, obsessive compulsive disorder, phobia, suicidal thoughts and suicide attempts. The one-factor SEM was associated with demographic and all assessed clinical correlates; however, this model did not fit the data well. Conclusions: Two main conclusions justify the two-factor approach to alcohol use classification. First, the model fit was considerably superior and, second, the dimensions of alcohol consumption and alcohol-related problems vary considerably in their associations with measures of demographic and clinical risk. A one-factor representation of alcohol use, for instance, would fail to recognize that measures of affective/anxiety disorders are more consistently related to alcohol-related problems than to alcohol consumption. It is suggested therefore that to fully understand the complexity of alcohol use behaviour and its associated risk, future research should acknowledge the basic underlying dimensional structure of the construct.
INTRODUCTION
The Alcohol Use Disorders Identification Test (AUDIT: Babor et al., 1992; Saunders and Aasland, 1987 ) is a 10-item questionnaire designed to assess a range of behaviours associated with alcohol use. Despite being originally intended for use in primary care, it has been demonstrated to have considerable utility in measuring alcohol consumption in the general population (e.g. Bernards et al., 2007; Fleming, 1996; Medina-Mora et al., 1998; Ivis et al., 2000; Medina-Mora et al., 1998; Singleton et al., 2001a Singleton et al., , 2001b . In particular, it can detect those who are 'hazardous drinkers', i.e. those who are at risk of alcohol-related problems or those who are 'harmful drinkers', i.e. those experiencing some alcohol-related problems. Hazardous drinking is determined by a score of eight or more from an individuals' total AUDIT score (Conigrave et al., 1995; Saunders et al., 1993) , and harmful drinking has been suggested to be related to total scores of 16 or more (Miller et al., 1992) .
Screening for hazardous or harmful drinking based on a summed score makes assumptions about the dimensionality of the AUDIT questionnaire. A summed, total score gives each item in the AUDIT equal weighting and is thus a one factor, uni-dimensional representation. Although there is some evidence that a one-factor solution reflects the psychometric properties of the AUDIT (El-Bassel et al., 1998; Skipsey et al., 1997) , the majority of studies have found a two factor or bi-dimensional solution with the first three items representing alcohol consumption and the final seven items representing alcohol-related problems (Doyle et al., 2007; Rist et al., 2009; Shields et al., 2004; Shevlin and Smith, 2007) . A three-factor solution has also been implied by the three conceptual domains that the AUDIT was originally designed to assess. These represent consumption (Items 1-3), dependence (Items 4-6) and alcohol-related consequences (Items 7-10), suggesting three underlying dimensions (Saunders and Aasland, 1987) . However, these divisions have broadly been unsupported by psychometric evidence (Rist et al., 2009) .
The assumption of equal weighting for each of the AUDIT items may be inadequate, given the spread of questions endorsed by individuals classified as hazardous drinkers. Gmel et al. (2001) in their Swiss population sample of 13,004 respondents found in hazardous drinkers that the majority of the total AUDIT score was comprised of the questions in the consumption factor. Thus, they suggested that uni-dimensional approaches to the AUDIT screen primarily for consumption. The authors cited the frequency of drinking (Item 1) as being particularly distinct from the remainder of the items, which has been supported by a general population survey of 14,063 Canadian adults (Bernards et al., 2007) . Allen et al. (1997) raised similar concerns about the spread of response on the AUDIT, questioning whether higher AUDIT scores were associated with a wider range of symptoms or increased severity of fewer symptoms. Item 3 may also be important in assessing the association between alcohol and clinical correlates. Rehm et al. (2003a) reported the important role of heavy drinking occasions when exploring alcohol use patterns in the context of health variation. In particular, Rehm et al. (2003b) stated depressive disorders co-occurred with alcohol-related problems to a degree higher than chance, with an understanding that there may be an increased depressive symptomatology during heavy drinking episodes that may be transient and appear only during heavy drinking. This item may also be important in linking alcohol use disorders (AUDs) and alcohol consumption. Saha et al. (2006) stated that exceeding the drinking guidelines increases the risk at the low end of the dependence spectrum, with subsequent research reporting the binge drinking item to be a suitable indicator of AUD (Saha et al., 2007) .
Correlational strength between the two factors also demonstrated unequal weighting of item endorsement. Indeed, the magnitude of the correlation between factors in a bi-dimensional AUDIT representation has often been moderate, for example, Medina-Mora et al. (1998) found a correlation of 0.61 in a Mexican sample. Further evidence of this has been demonstrated by patterns of alcohol use shown by Smith and Shevlin (2008) , using a modified binary version of the AUDIT. The authors indicated that while alcohol consumption and related problems broadly follow a continuum, some alcohol-related problems can be found in patterns characteristic of low alcohol consumption. This was supported by research assessing the relationship between consumption, problems and dependence (Williams and Drummond, 1994) . In assessing the relationship between problems (including problems relating to friendships, money, interactions with police, physical health, affective wellbeing, marital relationships, children and work) and dependence, there was evidence to suggest that dependence mediated the link between consumption and problems for adults presenting to alcohol treatment centres in the United Kingdom (UK). Babor et al. (2010) stated that while dependence occurs with many problems, problems are also likely to occur without dependence.
With recent estimates of the economic burden of alcohol in Great Britain at £20 billion (Department of Health, 2007) , it is important to be able to assess population trends in alcohol use. Although the AUDIT is well placed to assess these problems (Babor et al., 2001) , it is important to consider whether a bi-dimensional approach to measurement of this questionnaire is able to provide more information for epidemiological research questions than a uni-dimensional approach. Recent analyses of data from a British sample of the general population (which has been reanalysed in this paper) suggest that high scores of neurotic symptomatology were associated with harmful (AUDIT scores of 16+) or dependence, rather than hazardous drinking (AUDIT scores of eight or more) or non-hazardous drinking (Coulthard et al., 2002) . However, it was unclear as to whether this total AUDIT score (from which these cut off points come) can better explain the association with specific clinical correlates, or whether there are differences between the consumption and problems in the associations that are not visible using a uni-dimensional model.
Using demographic criteria and clinical variables, this study aimed to assess the association between these variables and the uni-and bi-dimensional factors of the AUDIT questionnaire. It was hypothesized that increased scores on factors of alcohol consumption, alcohol-related problems or the AUDIT total score would be associated with a range of clinical correlates and suicidality, in particular, anxiety and depressive disorders (Jané-Llopis and Matytsina, 2006; Kessler et al., 1996; Merikangas et al., 1998) , and as supported by original analyses based on hazardous, harmful and dependent drinking (Coulthard et al., 2002) . Furthermore, it was predicted that increased scores for alcohol consumption, alcohol-related problems and the AUDIT total score would be associated with being male and of a younger age (e.g. Day and Homish, 2002; Falk et al., 2008; Kranzler et al., 2002; McCambridge et al., 2004; Shah et al., 2009) . In terms of education and employment status, it was predicted that lower educational attainment (European Commission, 2007) and economic inactivity (Claussen, 1999; Manninen et al., 2006) would be associated with higher scores on factors of alcohol consumption, alcohol-related problems and the AUDIT total score. However, given the complex relationship between consumption and problems, it was considered that a bi-dimensional model would highlight different associations with correlates than the uni-dimensional model. Therefore, the final hypothesis suggested that different variables would be associated with alcohol consumption, alcohol-related problems and the AUDIT total score, indicating specificity of the effect.
METHODS
Participants, data and sampling Analyses were performed on data from the 'Psychiatric Morbidity Among Adults living in Private Households, 2000' survey (Singleton et al., 2001a (Singleton et al., , 2001b . This was accessed via the UK Economic and Social Research Council Data Archive. Interviews were successfully conducted with 8580 adults living in England, Scotland or Wales using a stratified multi-stage random-sampling strategy. After listwise deletion of missing data, the total effective sample size was 7849. The mean age of the sample was 45 years (SD = 15.43). Over half (54.1%) of the respondents were female and the majority of the sample were of white ethnic origin (93%). The survey methodology are further detailed in Singleton et al. (2001a Singleton et al. ( , 2001b .
Alcohol use variables
Alcohol use behaviours were assessed using the 10-item AUDIT (Babor et al., 1992; Saunders and Aasland, 1987) . The first factor represented alcohol consumption and included the three items relating to drinking frequency, typical quantity on occasion and frequency of drinking six or more drinks on one occasion, with a range of scores from 0 to 12. The final seven items comprised the alcohol-related problems factor and reflected a range of scores from 0 to 28. This included variables measuring dependence (Items 4-6), containing questions relating to the frequency of not being able to stop drinking once started, failing to meet expectancies and how often a person needs a drink to get going in the morning. The final four items in this factor, Items 7-10, referred to alcohol-related consequences and included feeling guilty after drinking, how often a person experienced memory loss after consumption, whether the individual experienced an alcohol-related injury and whether anyone had suggested the person needed to reduce their alcohol intake. The AUDIT total score one-factor solution included all 10 items with a scoring range from 0 to 40.
Demographic and clinical variables
Clinical variables used in this model were primarily derived from the Clinical Interview Schedule-Revised (CIS-R; Lewis and Pelosi, 1990) and were based on the participant's experiences in the week prior to the interview. When algorithms were applied to the symptoms assessed by this schedule, six diagnoses were produced based on ICD-10 criteria (Lewis Smith et al. et al., 1992) . Variables representing diagnoses of generalized anxiety disorder (GAD), mixed anxiety and depressive disorder (MAD), depressive episode, panic disorder, phobia and obsessive compulsive disorder (OCD) were included in this study. These were binary coded as '0' no diagnosis, and '1' a current ( past week prior to interview) diagnosis. Participants were also asked whether they had attempted suicide, or had suicidal thoughts in the past year (0 = no; 1 = yes). Demographic correlates included respondent sex (0 = female; 1 = male), age (years), level of education (0 = educated beyond general certificate of secondary education (GCSE) level; 1 = educated to GCSE or below) and economic activity (0 = inactive; 1 = active).
Analysis
First, means and standard deviations were calculated using summed scale scores for each of the component factors of the uni-or bi-dimensional solutions. Using SPSS, t-tests examined the significance of mean differences across the summed alcohol consumption, alcohol-related problems or the total AUDIT score factors for all the binary demographic and clinical variables. Secondly, structural equation modelling was used to estimate the association between the demographic and clinical variables and the AUDIT factors. Mplus 5.2 (Muthén and Muthén, 1998-2007) was used for all analyses. The modelling was conducted separately for the onefactor model (uni-dimensional) and the two-factor model (bi-dimensional), although the analytical procedure was the same in each case. First, two measurement models were specified for the AUDIT items, i.e. either a one-or twofactor model. The latent variables were specified as endogenous variables. All the demographic and clinical variables were added to the models as exogenous variables. The baseline models did not specify any relationships between the demographic and clinical variables and the AUDIT factor(s), that is, the relationships were constrained to be zero. Parameters linking the demographic and clinical variables and the AUDIT factor(s) were added one at a time, the inclusion being determined by modification indices. Items 1 and 3 of the AUDIT questionnaire were also allowed to associate with the demographic and clinical variables. In this way, any paths capture the frequency of drinking or heavydrinking elements of the items that are not being captured by the latent variables in either the uni-or bi-dimensional models. Chi-squared (χ 2 ) difference testing was used after the inclusion of each parameter to determine whether the fit of the model was significantly improved. The addition of parameters stopped when the model fit could not be significantly improved. This approach determined the most parsimonious model that best explained the variance in the AUDIT factors. Given the exploratory nature of this technique, outcomes were validated in the context of the existing theory and the t-tests performed prior. A number of additional fit indices were used to determine whether the optimal model fit the data well. The root-mean-square error of approximation (RMSEA; Steiger, 1990 ) with 90% confidence intervals was reported, with acceptable fit for the RMSEA value <0.05, and values up to 0.08 indicating reasonable errors of approximation in the population (Joreskog and Sorbom, 1993) . Hu and Bentler (1999) also recommended the use of the standardized root-mean-square residual in assessing model fit (SRMR; Joreskog and Sorbom, 1981 ) with values of <0.08, indicating acceptable model fit (Hu and Bentler, 1998) . Two other fit indices were reported, the comparative fit index (CFI: Bentler, 1990 ) and the Tucker-Lewis index (TLI: Tucker and Lewis, 1973) , with values of ≥0.95, indicating good model fit.
RESULTS
The mean overall AUDIT score for the sample was 5.68 (SD = 4.53) with scores spread across the full range (0-40). As Table 1 illustrates, the mean was higher for the alcohol consumption factor despite having fewer items than the alcohol problems factor suggesting a skewed distribution of the AUDIT items.
Mean differences
Significantly higher mean scores on the consumption factor were found for males (t(6899.56) = −28.65; P < 0.05), economically active persons (t(7801) = −17.80; P < 0.05) and those educated to statutory level or below (t(6001.40) = −5.78; P < 0.05). Differences between consumption factor mean scores were small between the presence and the absence of mental health diagnoses, and these were not significant. However, there were significant differences between those who had suicidal thoughts or attempts in the past year and those who did not (t(7841) = −2.12; P < 0.05; t(38.20) = −2.65; P < 0.05 respectively), with those engaging in suicidal behaviours more likely to be higher consumers of alcohol.
Mean scores on the alcohol-related problems factor were also significantly higher for males (t(6158.03) = −12.18; P < 0.05), individuals educated to statutory level (t(7800) = −3.04; P < 0.05) and currently employed t(7801) = −1.97; P < 0.05). The presence of all six ICD-10 disorders were related to significantly higher scores on this factor compared with the absence of these disorders ( panic: t(64.21) = −2.45; P < 0.05; GAD: t(361.23) = −5.25; P < 0.05; MAD: t (780.80) = −3.58; P < 0.05; OCD: t(89.57) = −4.11; P < 0.05; phobia: t(144.94) = −4.73; P < 0.05; depressive episode: t (204.90) = −3.96; P < 0.05). Those who had suicidal thoughts in the past year also had a higher mean alcohol-related problems score (t(316.60) = −6.06; P < 0.05). Similarly, those who had attempted suicide in the past year had a higher score on this factor t(38.05) = −3.28; P < 0.05).
Mean scores on the total AUDIT factor were higher for males than for females (t(6514.70) = −24.89; P < 0.05). Those who were currently economically active had a higher AUDIT total score than those economically inactive (t (7801) = −11.97; P < 0.05), with higher mean AUDIT scores for lower educational attainment compared with higher educational attainment (t(7800) = −5.21; P < 0.05). The presence of all ICD-10 disorders were related to significantly higher scores on this factor compared with the absence of these disorders except panic disorder (GAD: t(371.35) = −4.09; P < 0.05; MAD: t(784.38) = −2.06; P < 0.05; OCD: t(89.79) = −2.99; P < 0.05; Phobia: t(145.54) = −3.36; P < 0.05; and depressive episode: t(205.16) = −2.70; P < 0.05). The mean total AUDIT factor for those who had attempted suicide in the past year was almost twice that of those who had not attempted suicide (t(38.09) = −3.40; P < 0.05). Those who had experienced suicidal thoughts also had a higher mean total AUDIT factor score compared to those who had not (t (320.12) = −4.94; P < 0.05).
Structural equation model
The fit of the bi-dimensional model was better across all fit indices in comparison with the uni-dimensional solution, meeting cut off points for the RMSEA, SRMR and approaching optimal cut off points of 0.95 for CFI and TLI. The uni-dimensional model represented an adequate fit in the SRMR, although it was considerably lower than the optimal fit on other criteria.
The variables associated with the each of the factors in the optimal models are illustrated in Table 2 . The alcohol consumption factor (from the bi-dimensional solution) was associated with being male, lower age and lower educational attainment. Of the clinical variables, the association between GAD, suicide attempts and alcohol consumption was small but statistically significant. Almost one-third of the variance in alcohol consumption was accounted for by these variables (30.1%). Age was the strongest correlate of alcohol-related problems (from the bi-dimensional solution), with increasing age associated with a lower factor score. As with the consumption factor, being male was also significantly related to alcohol-related problems. However, alcohol-related problems were associated with greater likelihood of economic inactivity. The presence of all the clinical disorders and suicidality was associated with higher scores on the factor. The variance in the factor explained by these variables was 12.5%. Alcohol use and -related behaviour (total AUDIT score; unidimensional solution) was significantly associated with being male, decreasing age and the presence of all of the clinical disorders. It was also associated with the occurrence of suicidal thoughts and suicide attempts in the past year. The variance in the factor explained by the correlates was 14.8%. It was notable that the variables that were found to be significantly associated with all dimensions (in both the uni-and bi-dimensional solutions) broadly reflected the variables for which the mean differences in factor scores were found (Table 1) .
DISCUSSION
In this study, different demographic and clinical variables predicted alcohol consumption, alcohol related problems and the AUDIT total score. Among demographic criteria, being male and of a younger age was significantly related to higher levels of alcohol consumption, alcohol-related problems and the AUDIT total score factors. This was broadly supported by previous research (European Commission, 2007;  Fit of the optimal model χ 2 (df) P = 1850.65 (127); P < 0.05; CFI = 0.93; TLI = 0.91; RMSEA (90% CI) = 0.04 (0.04-0.04); SRMR = 0.03 (goodness-of-fit statistics for the initial, intermediary and final models appear in Table A1 ). b Variables with path coefficients fixed at zero included panic disorder, MAD, OCD, Phobia, suicidal thoughts in the past year and employment status. Table A2 ). f Variables with path coefficients fixed at zero included educational qualifications. g Variables with path coefficients fixed at zero included GAD, OCD and suicide attempts in the past year. h Variables with path coefficients fixed at zero included GAD, OCD and suicide attempts in the past year. Day and Homish, 2002; Falk et al., 2008; Kranzler et al., 2002; McCambridge et al., 2004; Shah et al., 2009) . Caetano and Room (1994) also noted that men have always reported higher levels of problems and higher rates of all alcohol types. However, there were differences between uniand bi-dimensional factor solutions regarding the relationships with economic activity and educational attainment. The association between the alcohol consumption, alcohol-related problems and the AUDIT total score factors and economic activity differed; there was no significant association with alcohol consumption; however, the alcohol-related problems and the AUDIT total score factors were associated with economic inactivity. These findings could be explained by how this variable is measured. Feng et al. (2001) concluded that an economic activity variable characterized by being employed or not hides considerable heterogeneity. However, this study assessing wider indicators of employment in 8122 individuals of working age in six Southern US states did not find significant associations between mental health and alcohol-related problems. Differences were also found between bi-dimensional and uni-dimensional structures for education level. Higher educational attainment was associated with higher alcohol consumption, but was not significantly associated with alcohol-related problems or the total AUDIT score. Kranzler et al. (2002) in a study of 676 medical or dental patients attending a US Health Centre found the associations between lower levels of education and higher levels of AUDIT-C, a reduced subset of the original AUDIT questionnaire that includes just the alcohol consumption factor. However, associations between higher consumption and higher education appear valid, given research focussing on current students (for example, European Commission, 2007; Kypri et al., 2004; Shah et al., 2009) .
Given differences between correlates associated with higher consumption and those associated with higher problems, previous research suggests that dependence levels may mediate this relationship (Williams and Drummond, 1994 ). For a given consumption level, those with a higher level of dependency would be considered to have more problems (Drummond, 1990) . Furthermore, dependence and problems are considered to be separate dimensions (the biaxial model) and their association with each other may exist independently of the consumption dimension (Williams and Drummond, 1994) . This was particularly pertinent, given the association with younger age across bi-and unidimensional representations. Given that dependence is reported to increase with age (Caetano and Room, 1994) , and that higher scores on all factors in this analysis were associated with younger age, there may be some indication that those with a shorter duration of either problems or consumption (by virtue of being younger) may not be dependent. Future research utilizing this method may wish to address the role of AUDs, including dependence, in the context of consumption and problems as a wider alcohol involvement continuum. Regions of this continuum where there is a strong endorsement of AUDIT problem items may also overlap with regions of increased likelihood of AUDs, including dependence. The degree to which this overlap of problems and dependence exists may help to further explain the association between alcohol involvement and poorer psychological status. However, the limitations of the existing data do not permit this exploration, given the severity of alcohol dependence (Stockwell et al., 1983) questionnaire was only asked of those who scored above a given threshold on the AUDIT questionnaire, and thus not all participants in this sample of Great Britain were assessed on these criteria.
Overall, the alcohol-related problem items seemed to associate most strongly with poorer psychological status. While these items were included in both a uni-and a bi-dimensional representations of the AUDIT, the poor fit of the uni-dimensional solution lent support to the bidimensional solution as more appropriate. Links between increased alcohol consumption and poorer mental health were broadly unsupported by this analysis. Only two of the clinical variables were associated with increased consumption, suicide attempts in the past year and GAD. Consequently, for brief screening purposes, the questions relating to consumption may be useful in highlighting areas of the alcohol involvement spectrum that relates to these two conditions or indeed other physical health conditions not assessed here, but it is the problem items that are more pertinent in highlighting the poorer psychological function.
The lack of relationship between the consumption variable and depression (either as depressive episode or as mixed anxiety and depressive disorder) contradicts some previous evidence on consumption (Vaillant, 1993) . It may be possible that depression is less related to consumption but more related to alcohol involvement relating to problems, abuse or dependence. Strong evidence for comorbidity between AUDs and mental disorders including depression (Kessler et al., 1996; Merikangas et al., 1998) would lend support to this interpretation. However, the AUDIT questionnaire contains seven alcohol-related problem variables that have some overlap between symptoms of AUDs. Considering that a certain level of alcohol consumption must be present for abuse and dependence to be present, maybe the bulk of the relationship with mental health and alcohol use in the general population relates to regions of alcohol involvement spectrum relating to consequences of alcohol use rather than the alcohol use itself. This is also demonstrated through previous patterns derived from these data (Smith and Shevlin, 2008) and others (Medina-Mora et al., 1998; O'Connor and Colder, 2005; Slater et al., 1999) who illustrate that the relationship between alcohol consumption and problems is not always continuous, and that high levels of consumption can occur in the absence of alcohol-related problems. Green et al. (2003) testing relationships between alcohol and health of 5669 individuals at a health maintenance organization found those reporting better mental health in the past year were more likely to be abstainers, or if they did not abstain, they were low consumers of alcohol. Some clinical disorders including depression were associated with abstention rather than consumption. Relationships between alcohol use and depression or anxiety have often been seen to follow a U-shaped or a J-shaped curve (Manninen et al., 2006; Rodgers et al., 2000) with former drinkers or abstainers and hazardous or binge drinkers more likely to experience these conditions. In addition, the relationship between clinical variables and alcohol-related problems may be attributable to related symptoms that are tapped into by the AUDIT questionnaire, such as guilt (Item 7) or poorer social relations (Item 10).
Assessing one of the factors as reflecting alcohol-related problems in the last year (given the AUDIT is considered to reflect past year alcohol experience) is somewhat problematic, given Items 9 and 10 can also reflect events that have occurred in the past but not in the past year. This conceptual issue can make the latent variable somewhat more difficult to describe as an element of it may refer to past events. However, the effect was minimized as it referred to only two of the seven items.
Suicidal behaviours were consistently associated with higher scores on both the bi-and uni-dimensional solutions. Baigent (2005) , in a recent review of the literature linking alcohol use behaviours and suicidal behaviours, found higher AUDIT scores correlated with suicidal ideation and attempts. Those experiencing AUDs, or with other common mental disorders, were particularly at risk.
Limitations of this study include the validity of measurement of alcohol use behaviours. Despite using well-validated scales, answers are from self-report, which may be dependent on recall and affected by social desirability (Lemmens et al., 1992) . However, the effect of observer or experimenter bias was limited through self-completion of the alcohol section of the survey. In addition, as this study employed a crosssectional design, it was difficult to attribute causal relations. Further research may also wish to take a longitudinal approach to assess whether alcohol was a risk factor for common mental disorder or whether alcohol use was a coping strategy (Miller et al., 1992) . A recent paper, testing these hypotheses in a longitudinal follow up of the population of Great Britain, found that baseline anxiety and depression did not predict alcohol use behaviours 18 months later (Haynes et al., 2005) . The authors also tested the converse relationship, whether alcohol use behaviours predicted mental health disorders. An investigation of this nature was beyond the scope of the current study; however, it may illuminate further evidence for the use of the bi-dimensional AUDIT structure compared with the uni-dimensional AUDIT structure. It may also be useful to assess the unmet treatment needs of those experiencing mental health-related problems and alcohol-related problems as this research suggests treatment of clinical conditions may be useful in reducing alcohol-related problems and vice-versa. The correlates were limited to diagnoses (in the interests of range), and an in depth exploration of symptom strength in the context of these bi-or uni-dimensional structures may provide a deeper assessment of particular criteria of specific disorders that relate to the factors.
Alcohol use behaviour is complex, and demographic, health, genetic, social and environmental variables may all play a role in predicting trends in factors (Wilsnack et al., 2000) . The variance explained in the factors of 30, 13 and 15% for the alcohol consumption, alcohol-related problems and total AUDIT score, respectively, provide strong evidence that there are other influences at work. The bi-dimensional solution was also demonstrated to fit the data better, using established fit criteria. Further research might assess whether the value of bi-dimensionality over uni-dimensionality is dependent on correlates chosen, or more universal across a range of variables. Kelly et al. (2004) in assessing separate alcohol consumption and alcohol-related problems in addition to total AUDIT scores found no real differences between factors in their associations with injury type in a sample of 280 adolescents presenting at emergency departments. This provides some evidence that the utility of differing dimensions of the AUDIT may vary and further support for either solution is needed.
This paper additionally sought to assess whether hazardous drinking as measured by increased scores on the AUDIT represented increased severity of question endorsement or the endorsement of a wider range of questions. The associations with correlates for both the bi-and unidimensional AUDIT structures may not be able to conclusively support either, but further research may wish to explore in more detail the characteristics of hazardous drinkers. This may include not only their demographic profile but also an assessment of the heterogeneity of patterns of response. This may be particularly useful for epidemiological research in the light of evidence for differing cut off points, such as scores of six or more for women (Reinert and Allen, 2007) .
In conclusion, clinical variables may predict variability in relation to alcohol-related problems but not to alcohol consumption (with the exception of GAD and suicide attempts in the past year). Given these findings, future research assessing the impact of alcohol use and related behaviours should consider the inclusion of a two-factor model of consumption and related problems, as a uni-dimensional representation may mask important relationships with clinical variables. 
APPENDIX

